S1

Contents
p. S10 S2
Experimental Section
Protein preparation
The gene for lipase-solubilized bovine liver microsomal Cyt b 5 was expressed and purified as described previously by Huang and co-workers. [1] The double mutant N57C/S71C Cyt b 5 gene was constructed using the QuickChange Site Directed
Mutagenesis Kit (Stratagene), and confirmed by DNA sequencing assay. The protein concentration was determined with an extinction coefficient of ε 413 = 117 mM -1 · cm -1 for Cyt b 5 [2] , and ε 409 = 175 mM -1 · cm -1 for N57C/S71C Cyt b 5 , as calculated using the standard hemochromagen method. 
Here, A is the absorbance of Soret band; A 1 and A 2 are the initial and final absorbance of Soret band, respectively; C is the concentration of Gdn· HCl.
CD studies
Circular dichroism (CD) spectra of N57C/S71C Cyt b 5 and WT Cyt b 5 (8 μM) in the absence and presence of 6 M Gdn· HCl were collected on a Jasco 1500 spectropolarimeter equipped with a MCB-100 mini circulation bath (25 ˚C), using a cuvette with a path length of 0.1 cm and 1 cm for 190-250 nm and 250-700 nm, respectively. The protein secondary structure was estimated from for 190-240 nm S3 using K2D2 web server, as developed by Perez-Iratxeta and co-workers.
[4] Control experiments of hemin were performed under the same conditions. The hemin was initially dissolved in 0.01 M NaOH solution with a concentration of 10 mM, and then diluted into the buffer solution for experiments.
EPR studies
Peroxidase activity studies
The volume of solutions from the both syringes. The reaction using guaiacol as a substrate was followed by monitoring the change in absorbance of the product at 470 nm [5] .
The reaction using ABTS as a substrate was followed by monitoring the formation of the ABTS +· cation radical at 660 nm. The initial rate was calculated based on the initial linear changes using an extinction coefficient of  470 nm = 26.6 mM -1 cm -1 [6] , S4 and  660 nm = 14.0 mM -1 cm -1 [7] , respectively. Control experiments of WT Cyt b 5 and free hemin were performed under the same conditions.
H 2 O 2 reaction studies
The the double reciprocal plot method [8] , and fit to eq. 4.
where ∆F is the difference between the maximum and minimum absorption, [M] is the concentration of free substrate, which is assumed to be equal to the total concentration of added substrate, and ∆A inf is the absorbance change for the complete formation of the adduct. 
S5 S6
